Compliance-Free Multileveled Resistive Switching in a Transparent 2D Perovskite for Neuromorphic Computing.
We demonstrate the pulsed voltage tunable multileveled resistive switching (RS) across a promising transparent energy material of (C4H9NH3)2PbBr4. The X-ray diffraction and scanning electron microscopy results confirm the growth of (001) plane-orientated nanostructures of (C4H9NH3)2PbBr4 with an average size of ∼360 nm. The device depicts optical transmittance higher than 70% in the visible region and efficient absorbance in the ultraviolet region. The current-voltage measurement shows the bipolar RS. In addition, depending on the magnitude of applied electric pulse, the current across the device can be flipped in four different levels, which remain stable for long time, indicating multimode RS. Further, the current across the device increases gradually by applying continuous pulses, similar to the biological synapses. The observed results are attributed to the electric field-induced ionic migration across the (C4H9NH3)2PbBr4. The existing study should open a new avenue to apply this promising energy material of perovskite for multifunctional advanced devices.